Ar flow, the obtained black solid was washed subsequently by water and ethanol three times and dried at vacuum oven.
Synthesis of Ni 2 P nanoparticles
Ni 2 P nanoparticles were prepared according to the same procedure as that for CoP, except that Ni(NO 3 ) 2 ·6H 2 O was used instead of Co(NO 3 ) 2 ·6H 2 O.
Synthesis of Cu 3 P nanoparticles
Cu 3 P nanoparticles were prepared by using Cu(OH) 2 as precursor. In a typical synthesis, moderate NH 3 ·H 2 O was added dropwise to a 100 mL aqueous solution containing Cu(NO 3 ) 2 ·3H 2 O (200 mg) and sodium citrate (50 mg) until the solution turned into clear from muddy. Then, excess 0.5 M NaOH solution was added to the above mixture to form a suspension, which was separated by centrifugation and dried at vacuum oven to obtain Cu(OH) 2 solid. After that, 50 mg Cu(OH) 2 and 250 mg NaH 2 PO 2 solid were ground in a mortar and heated to 300 °C for 1 h in a flowing 30 mL/min Ar. Following cooling to room temperature in continued Ar flow, the obtained solid was washed subsequently by water and ethanol three times and dried at vacuum oven.
Synthesis of Pt nanoparticles
200 mg H 2 PtCl 6 ·6H 2 O and 50 mg sodium citrate was added to 100 mL aqueous solution containing 200 mg ascorbic acid and the reaction solution was refluxed for 5 h. The produced black precipitate was separated by centrifugation, washed by water and ethanol and dried at vacuum oven.
Photocatalytic activity measurement
The photocatalytic hydrogen-production experiments were performed in a 60 mL quartz tube sealed with a silicone rubber septum. In a typical photocatalytic experiment, 1 mg CoP/CdS photocatalyst and 3 mL L(+)-lactic acid were added into the tube. Then the total volume of the mixed solution was adjusted to 15 mL with distilled water. The system was deoxygenated with argon for 30 min before irradiation to remove the air. Gas (0.6 mL) was sampled from the tube through the septum intermittently and the amount of produced hydrogen was measured by a gas chromatograph (GC-2014C, Shimadzu, with argon as a carrier gas), which was equipped with a 5 Å molecular sieve column (3 m × 2 mm) and a thermal-conductivity detector. The H 2 -production rate was calculated according to the mass of CoP/CdS. White LED light source (30 × 3 W, λ > 420 nm) were used as the irradiation light sources. The LEDs were positioned 2 cm away from the sample which was kept under continuous stirring at room temperature. The focused intensity on the flask was about 16 mW cm −2 and the emission spectrum is shown below. The number of incident photons was 3.35 × 10 17 photons/s which was measured by using an irradiance meter. When using real sunlight as the irradiation source, the focused intensity and the number of incident photons are 16.1 mW cm −2 and 3.38 × 10 17 photons/s, respectively. The apparent QE was calculated according to the equation below:
The irradiation spectrum of the white LED light.
Materials characterization
The size and lattice fringes were analyzed on a transmission electron microscope (TEM) (JEM 2100F) with an accelerating voltage of 200 kV. Energy dispersive X-ray (EDX) measurements and scanning electron microscope (SEM) images were taken on a Hitachi S-4800 field emission scanning electron microscope operating at 5.0 kV. High-angle annular darkfield scanning TEM (HAADF-STEM) and their corresponding Energy disperses X-ray (EDX) mapping were recorded on Tecnai G2 F20 U-TWIN with operating voltage at 300 kV. Powder X-ray diffraction (XRD) pattern was recorded on a Bruker AXS D8 X-ray diffractometer with Cu K α (λ = 1.54056 Å). X-ray photoelectron spectroscopy (XPS) was measured in a PHI 5300 ESCA system. An Al K α X-ray source with a power of 250 W was used. The charge effect was calibrated using the binding energy of C1s. UV-vis diffuse reflectance spectra were recorded on a spectrophotometer (Hitachi U-3010). Figure S6 . The photo of the photocatalytic experiment using sunlight as irradiation source for 1 mg CoP/CdS(5) in 15 mL aqueous solution containing 3 mL L(+)-lactic acid at room temperature. The irradiation started from10:00 am and it was sunny until 12:00 am and then became cloudy. Location: Beijing, China, Dec 6, 2014. 
